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STUDIES 1N HETEROCYCLIC COMPOUNDS*-PART -VII 
Synthesis of Some new 3,5-diaryl-4-(substituted sulphonramidobenzen~zo) pyrsmles as potential 
i zantibncter'als 
University of Delhi, Delhi 
(Received 28 June 1975) 
Different azo compounds, 1-(m-nitropheny1)-3-(p-bromophenyl). and 1-(m-nitrophenyl) 3-(pchIoropheny1)-2-(sub. 
stituted sulphonamidobenzeneazo) propane-1, 3-diones On conden~ation with hydrasine hydrate (loo%), phenyl- 
h drazine, p-nitrophenylhydrazine and benzoylhydrazine yield the corresponding I-simple/substitutcd-3.(m-nltro- 
ptenyl)-b- (p-bromo chloropheny1)-4-(substituted sulphonamidobenzeneseo) pyrazoles. The homogrneity and purity 
of these was confirmed by TLC and these on screening in vitro against S. aureus and E. wli were found to 
exhibit antibacterial activity. 
In continuation of our earlier work on t,he synthesis and antibacte~ial st,udy of some pyrazole deri- 
vativesl -*and encouraged by the observations, and also on account of their use as potential explosivesq it was 
thought of interest to synthesise other new pyrazoles having 9, -nitrophenyl group at  position-3 itnd 
halogeno phenyl at  position-5 of the azole nucleus. This work would provide an opportunity of studying 
the comparative effect of the halogens as well as the effect of exchange of the allc~l~alkoxyl group 496 by 
halogens on their antibacterial. properties. 
- 
The present communication describes the synthesis and antibac.teria1 study of 1-simple/substituted.' 
' 3-(m-nitrophenyl)-.5-(p-bromo/ohlorophenyl)-4-(substit~ited sulphonamidobenzeneazo) pyrazoles (Fig 1). 
These were synthesised by condensing various l-(m-nitrophenyl)-3-(p-bromo/chlorophenyl)-2-(subst1tuted 
sulphonamidobenzenea~o) propane-1, 3-diones with hydrazinehydrate (loo%), pbenylhydrazine,' 
p-nitropbenylhydrazine, and benzoylhydrazine. These compodnds when subjected to TLC using benzene- 
,methanol mixture (45 : 5) as the solvent system gave only one spot thereby proving the homogeneity and 
purity of the compounds. 
Different 1-(rn-nitropheny1)-3-(p-bromopheny1)-and 1-(m-nitrophcnyl)-3-(p-chlorophenyL)-2-(substitu- 
ted sulphonamidobenzeneazo) propane-1, 3-diones required for this work were prepared by tbe method des- 
cribed earlier7. 
Synthesis of P(m-~itrophe.ilyl)-6-(p-~hlorophe~yl)--(ubstituted szdphmamidobemeneazo) pyrazoks 
A solution of 1-(m-nitropheny1)-3-(p-chGropheny1)-2-(substitut sulphonamidobenzeneazo) propane-1, 
3-dione (0.1 g) in glacial acetic acid-and hydrazine hydrate (100%; 0.05 g) was refluxed in an oil bath a t  
160-70" for 6-7 hr and the contents left omrnight. The separated solid was filtered, washed with water, 
dried and crystallised from glacial acetic acid, glacial acetic acid-ethanol mixture or from an ethanol-DMP 
mixture. 
Reactions -with phenylhydrazine, p-nitrophenylhydrazine and benzoylhydrazine ,were carried out in 
glaeial acetic acid--ethanol mixture by refluxing in a water bath; however, in tbe case of benzoylhydrazine 
and p-nitrophenylh.ydrazine, addition of few drops of concentrated sulphuric acid was found essential. 
Pyrazoles from 1-(m-nitropheny1)-3-(p-bromo- 
1jhenyl)-2-(substituted sulphonamidobenzeneazo) x 
propane-1, 3-diones were similarly prepared. All the 
pyrazoles and the results of their antibacterial tests 
are entered in Tables1-a. 
N 
I I .  
Antibackrial activity 'N 
I Tbese pyrazole derivatives have been screened in 
vitro against S. nureus and E. coli employing the cup- 3 
plate agar diffusion methods. , Fig. 1 
*Pts. I-V-Published in 'J. Ind. Chem. PC. , '  (1974.76) & 
Pt. VI in 'Ind. J. of  Pharm., (1978). 
- 
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The pyrazole derivatives exhibit mixed activity and it was observed that the exchange of chlorine by 
bromine ahows overall increase in the activity; however, the activity tends to show greater increase in the 
case of 6. coli as compared-to 8. aureus. 
The effect of emchranging the alkyl/alkoxyl groups by halogens cause an overall decrease in the activity. 
Another conclusion drawn is that in general the pyrazoles having a heierocyclic ring in the sulphona- 
mide moiety exhibit greater activity as compared to others. The compounds containing 5-methyl-l,3,4- 
tbiadiazolyl ring are found to be the most active against both organisms. 
~-(~-NITB~P~~YL)-~-(~-OHL~B~PHICNYL)-~-(SUBSTITUTED SULPHONAMIDOBENZENBAZO) PYRA LES 
-. (Fig. 1 x=m-NO,; y=p-C1; Rl=H) 
R M.P. Colour Yield Molecular formula C H C W Antibaaterial 
_-_+-I_- aotivity 
(Found) (Required) ----- 
8. 1. 
r'3 (%) (%) (%) (%) (%I ~~~8 tali . 
.1__3_13_-1----1----1------------- 
H 273 SO 76 / CalHl,04N6SCI 62.0 3.2 62.2 3.1 (++) (++) 
Aoetpl 277 ON 74 G2aH~,05N6SC1 52.5 3.3 52.6 3.2 (4-1 (-) 
Pbnyl 222 0 73 C,7Hl,04N6SC1 58.0 3.6 68.0 3.4 (+) (-1 
0-Methylphenyl 230 SR 70 C,,H,04N,,SCl 58.5 3.9 58.7 3.7 (+) J+f) 
0-Methoxyphenyl 223 BO 76 C,,Ha10sN6SCl 67.0 3.5 57.1 3.6 (+) (-1 
p-Methoxyphenyl 235 0 78 Ca8Ha10bNeSC1 57.3 3.6 67.1 3.6 (-) (-) 
Guanidyl 284 BR 74 CsaHl,04N8SC1 50.1 3.0 60.3 3.2 ( -  (+) 
a-Pgridyl 256 OR 75 CB8H1804N7SC1 55.9 3.5 65.8 3.2 (+) (++) 
' pyrimidyl 305 RN 72 C,,EIl,O4N8SC1 63.6 3-2 63.6 3-0 (++ f )  (+) 
4,6:Dimethylpyrimidyl * 169 R 73 C,,H,04N,SC1 65.2 3.6 66.0 3.6 (++) (-) 
2,6.DimethylpyrimIdyl 273 0 74 C,,Hs1O4N8SCl 65.1 3.8 66.0 3.6 (+) (+) 
2,6-~iniethox~yrimidyl 274 SO 76 Ca,HalQ,N,SC1 52.4 3.5 62.2 3.4 (-) (-) / 
~.PHEN~-~-(~-N~TROPH~NYL)-~-(~CHLOROPHENYL)-~-(SUBSTITUTED SULPHONAMIDOBENZENEAZO) PYBAZOLES 
(Fig. 1 x=m-NO,; y=p-C1, R~~.C,,H~) 
R M.P. Colour Yield Moboular formula C H C H Antibaoterial 
-- J- aotivity 
(Found) (Required) ------ 
. 8. 6. % % % % aurevs coli 
('C) (%I 
-+---------ddd-d-d---d---d-d-d---ddd-d-d-d-d-d--- 
H 201 BR 77 C,,H1,04NeSC1 58.2 3.5 58.0 3.4 (+) (-) 
Aoetyl 210 OF 72 C,,H,lOsNeSCl 58.1 3.6 67.9 3.5 (+) (-1 
Phenyl 241 RN 70 C,,H,,04NeSC1 62.5 3.4 62.4 3.6 (-1 (-) 
c .Methylphenyl 201 .OR 66 C,4H,04NeSC1 62.8 3.9 62.9 3.8 (-) (-1 
0-lldethoxyphenyl 200 R 65 C,pH,60sNeSCl 61.4 3.7 61.4 3.8 (-) (-1 
pMethofypheny1 261 R 68 C,pHp,06N6SC1 61.5 3.6 61.4 3.8 (+) (-) 
Guanidyl 278 ON 72 C,,H,104N8SC1 56.7 3.6 56.9 3.5 (++) (-) 
a phridyl 261 SON 74 C3',IHsa04N,SCI 60.3 3 -4  60.4 3.5 (+) (+) 
phrimidyl 240 BO 76 C,1Ha104N,SC1 58.5 3.3 58.4 3.3 (-) (-1 
4 fj.Dimethylpyrimidy1 230 0 72 , C,,H,,04N,SC1 69.6 3.9 59.6 3.8 (+) (+) 
2,fj.~imethylpyrimidyl 210 0 70 G,,H,,O4N,SC1 55.8 3.8 69.6 3.8 (-1 (-1 
2,6 ~irnetho~ypyrimidyl 200 RN 67 C,,H,~O~N,SCI 66.7 3.4 56.8 3.6 (++) (+) 
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(Fig. 1 x=m-NO, ; y=p-C1; R;-p-NO, ' C,HJ 
R M.P. Colour Yield Moleoular formula C - H C H  Antibotezial 
- I aotivity 
(Found) (Required) - 
8. E. 
("C) (%) % % % % a u r w  coli 
H 808 SR 72 Ca7 HIS 0, N7 SCI 53.6 3.1 58.7 3.0 (++) (-) 
J 
Acetyl 292 BR 70 C,, Ha, O7 N, SC1 53.8 3.1 53.9 3.1 (+) (-1 
Phenyl 215 R 68 C, H,, 0, N, SC1 58.5 3.1 58.3 3.2 1+)  (-1 
0-Methylphenyl 240 SR 68 C84Ha406N7SC1 58.9 3.5 58.8 3-5 (-1 (-1 
0-qethoxyphenyl 210 SRN 63 CQ4 ~ ~ ~ ' 0 ,  N7 SC1 57.6 3.6 57.5 3.4 (++) (-1 
Guanidyl 240 OF 68 C,sH,oO,NaSC1 52.0 3.3 62.0 3.1 (++)--(-$) 
a-Pyridyl . 243 DR 70 CQ3 HB1 O6 Ns SCl 66.2 3.2 56.4 3.1 (-1 . (+) 
Pyrimidyl 252 R 71 C,, Hz, 0, Na SC1 54.5 3.0 54.6 2.9 (+) (-) 
4,6-Dimethylpyrimidyl 175 R 68 C,, Ha4 O6 No SCI 55.7 3.5 55.8 3.4 ( + ) r  (-) 
2,s-Dimethylpyrimidyl 198 ON 64 c , , H ~ ~ o ~ N ~ s c ~  55.9 3.5 56.8 3-4 (++) i++) 
%,0-DimethosypyrimidyI 216 DR 66 C,, H, O,NDSC1 53.3 3.1 63-4 3.2 (++) (++) 
~-BENZOYL-~-(~~-NITROPRENY~)-~-(~-O~OROPHENYL)-~-(SUBSTITUTED SULPEOWAMIDOBENZ LNE~~;~) PYRAZOLEB 
(Fig. 1, x = %-NO, ; y = p-C1; R, = COG H ) 6 6 \ 
$ M.P. Colour Yield Molecular formula , C H C H Antibaoterle1 
aativity 
(Found) (Required) ----- 
8: B. 
("C) (%) % % % % owem cdi 
- 
H 280 0 69 C,, HI, 0, N, SC1 67.5 3.1 67.3 3.2 (+) (+) 
Aoetyl 275 SON 70 C, Hal O6 NI SC1 57.4 3.4 67.3 3.3 (-1 (++) 
Phenyl 220 OF - 72 a,, H ,  0, N, SC1 61.5 3.4 61.6 3.5 (-1 (-) 
O-Methylphenyl 235 RN 68 C, H, 0, N, SCl 62.2 3.6 62.1 8.7 (-1 (+) 
o-Methoxyphenyl 218 SRN 74 C,,H,,06N,SC1 60.8 3.5 60.6 8.6 ( +  (+) 
p-Methoxyphenyl 240 0 75 C,H,,06N,SC1 60.5 3* .660*6 3.6 ( f )  (+) 
~i-psr id~1  246 BO 70 C8,HsIO5N7 SC1 69.9 3.2 59.7 3.3 (+) (+) 
Pyrimidyl 3300 R 71 C, Hal O6 N, SCP 57.9 3.0 67.8 3.2 (++) (-) 
4 , s - D i m e t h y l p d y  - 281 0 72 C8,Ha6 OSN8SC1 59-0 3.6 58.9 8.8 (+) (-) 
2,6-Dimellhylpyrimidyl >800 RN 73 Ca H, 0, N, SCl 68-8 3.7 58.9 3-6 (+) (++) 
2,6-Dimethoxypyrimidyl 165 OF 67 C,, H,, 07N8SC1 66.1 3.4 56.3 8.4 (+) (+) 
- 
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R M.P. Cotour Yield Molecular formula C H C H  Antibao6erial 
- activity 
(Found) (Required) ----- 
8. 1. 
("C) ' (%) % % %  % aureus o d i  
- - 
H ' 280 OF 74 C,, HI, 0, N, SBF 47.9 2.8 47.8 2.8 (+) (-1 
- .  
Acetyl 288 RN 76 C,, HI, 0, N, SBr 48-3 3- 1 48.5 3-0 (+) (-1 
Phenyl 226 0 C,, H,, 0, N, SBr 53.8 3.3 ) 53.7 3.1 (+) (+) 
o-Methylphenyl 240 BO 73 C,, Hal 0, N, SBr 54.5 3.5 54.4 3.4 ( -  (+) 
o-Methoxyphenyl 209_., RN 70 C,, Ha? 0, N,SBr 53.1 3.4 53.1 3.3 (+) (+) 
-% 
p-Methoxyphenyl. - 214 SO 76 C,, Hz, 0, N, SBr 53.2 3.5 33.1 3.3 (-  (3 
Guanidyl 282 ' SR 75 C,, HI, O4 N8 SBr 46.5 3.1 46.4 3.0 - (-) (+) 
4,6-~imeth~l~yr imid~l  - 170 ' DR ' 73 C,,H,, 04N, SBr 51.4 3.5 51.2 3.3 (++) (++) - 
2,6-Dimethylpyrimidyl 272 RN 74 C,, H,, 04N,SBr 51.3 3.4 51.2 3.3 (-1 (+) 
- ** 
I-P~~KYL-~-(~-~OPHEBYL)-~-(~BROMOP~ENYL)-~-(SUBSTITUTED SULFHO~IDOBE&ENE~ZO) PYRAZOLES 
(Pig. 1 x=m-NO,; y=p-Br; R,=C,H& ,- 
- 




I ("C) - (%) % % % % azcrws coli 
.li. 
E- - 246 OF 70 - C,,'Hw04N4SB1. -"'iS3.5 3.0 53.7 3.1 ( -  (+] 
Acetyl . 242 BO. 71 C,E12,0,N,SBr 53-8 3.4 53.9 3.2 ( -  (+) 
Phehyl 248 RN - 70 C,, H,, 0, N, SBr 58.2 3.5 58.3 3.4 (+) (-) 
0-Nethylphenyl -200 SRN 69 ' Cs4 He, 0, N, SBr 59-0 3.6 58.9 3.6 (-1 (-1 
0-Methoxyphenyl 218 SR 72 C,, Ha, O,N, SBr 57.7 3-4 57-5 3.5 ( -  (+) 
pMethoxypheny1 a62 - R 71 C, H, 0, N, SBr 57.8 3.3 57.5 3.5 ( )  (+) 
Guaniayl - 290 ' - OR 69 C,, Hz, 0, N, SBr 52-0 3:5 52.1 3.3 (+) (+) 
a-Ppridy1 234 R 70 C,, Hz, O4 N7 SBr 66.4 3.3 56.5 3-2 (+) (+) 
Pyrimidyl -285 OF 73 ' C,, H,, 0, X, SBr 54.5 3.0 64.6 3.1 (+) (+) 
4,6.Dimethylpyrimidy1 - 227 SO 72 C,, Ha, 0, N, SBr 55.9 3.7 55.8 3-6 (+) (-) 
2,6-~imeth~l~yrimidy~ 217 BO 74 a,, H,, 0, N, SBr 55.6 3.6 55.8 3.5 (+) (-1 / 
~.Methyl-l,3,4-thiadia~o~l 240 0 75 C,,Hz1O4NsSZBr 51.1 3 . 0 5 1 - 3  3.0 (++) (4 
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- TABLE 7 
~ - ( p - ~ ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ) - ~ - ( ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ) - 5 - ( - ~ ~ 0 0 ~ ~ ~ ~ ~ ~ ) - ( ~ ~ ~ ~ ~ ~ ~ ~ ~  SULPHONAMIDOBENZENEMO) 
P W O L E S  t 
\ ' (Fig. 1 x=w-NO, ; y=p-Br; Rl =p-NO, C, H,) 
It M.P. Colour Yield Moleoular formula C H C H  Antibeohrial 
aotivity 
(Wound) (Required) 
' 8. E. 
("C) (%) % , % % aulreus wli 
-- - 
H -. 279 R 68 . Cat H,, 0, N, SBr 50.2 2.9 50.0 2.8 (+) (-) 
A(setyl > 300 DR 67 C,, H, 0, N, SBr 50.3 3.0 50.4 2.9 . (+) (-) 
Phony1 268 RN 62 C,, H,, 0, N, SBr 54.5 3- 1 54.7 3.0 (+) (-1 
0-vethylphenyl 240 BR 66 CS4 H, 0, N, SBr 55.5 3.3 55.3 3.2 ( -  (+) 
\ 
0-Methoxyphenyl 168 R 69 C,, Ha, 0, N, SBr 54-2 3.4 54.1 3.2 .* (-) (-1 
p-Methoxyphenyl 140 R 68 . C,, H,, 0, N, SBr 54.2 3.2 54.1 3.2 (-1 (-) 
puanidyl 225 0 70 C,, H,, 0, N, SBr 48.6 2.8 48.7 2.9 (f) (-1 
r-Pyridyl 480 SR 69 C,, Hal 0, N, SBr 62.7 2.9 -52.9 2.9 (-1 (+) 
Pyrimidyl 247 SR 70 c , ~ H , , o ~ N ~ s B ~ ~  51.3 2 . 5 5 1 0 2  2.7 (+) (-1 
4,6-Dimethylpyrimidyl 235 DR 68 C,, Hip 06_Ng SBr 52.6 3.1 52.5 3.2 (+) (-1 
2,B-Dimethylpyrimidyl 262 DR , 70 C,, H, 0, Ng SBr -52.6 3.3 52.5 3.2 (+) (+) 
TABLE 8 
~-~E~O~-~-(~-~TROPXENYL)-~-(~-BROMOPHENYL)-~-(SUBSTITUTED SULPEONAMIDOBEB'ZENEAZO) PYRAZOLES 
(Fig. 1 x=m-NO, ; y=p-Br ; R, =COC6 H,) 
. 
R M.P. ~olo6r Yield Moleoular formula C H c ' H  Antibaoteriel 
aotivity 
(Found) (Required) ---- 
8. 1. 
. ("C) (%) % ,% % % Oureu8 002s' 
H - 284 R 78 Cs Hls Os N6 SBr ' 53.4 3.1 53-2 3.0 (+) (+) 
Acetyl 286 SON 76 Cso H,, 0, N, SBr 53.4 3.0 53.5 3.1 ( -  (+) 
Phenyl 230 N 76 C,, Ha, 0, N, SBr 57.6 3.3 57.2 3.2 (-) (-) 
o-Methylphenyl 237 SO 75 C, H, 0, N, SBr 58-3 3.6 58.2 ' 3.5 (+) (+) 
0-Methoxyphenyl 214 RN 78 C6& Ha, 0, N, SBr 57.1 3.6 57.0 3.4 ( +  (+) 
- 
p-Methoxyphenyl 200 OF 74 C, Ha, 0, N, SBr 67.2 3.6 57.0 3.4 ( -  (+) 
Guanidyl 291 OR 75 C,, Ha, OI N, SBy 51.9 3.0 51.7 3.1 (+) (-) 
a-l?yridyl 265 . HO 76 Cs8 Ha, O6 N, SBr 56-1 3.1 55.9 3.1 ($) (+) 
Pyrimidyl > 300 ON 74 C,,H,, 0, N, SBr 54.3 3.1 54.2 3.0 (++) (-1 
4,B-Dimethylpyrimidyl 208 0 72 C,, H,, 0, N, SBr 55.4 8.6 55-3 3-4 (+) (+) 
. 
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